and I ∆ respectively. The geomagnetic elements were predicted using the latest IGRF-10 (10th Generation International Geomagnetic Reference Field) model which allows prediction of spot values of magnetic field. The spherical harmonic representation of the geomagnetic fields enables the regional field which has its origin from the outer core of the earth to be estimated. This approach of computing the regional fields is globally accepted and eliminates the problems that may arise when adjacent magnetic surveys are combined. It solves an additional problem of extreme interpolation of magnetic values due to lack of magnetic observatory in the Niger Delta. The highest total intensity for the region is 33431.0nT and the secular variation of the total field intensity is marked by decrease of 25.8nT/yr to 20.0nT/yr. The variations in geomagnetic values and the values computed for 2010.0 epochs reflect the current behavior of the geomagnetic field and the geodynamics of the earth's interior under the region.
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INTRODUTION
The geomagnetic field is due to motions in the fluid, electrically conducting core. The contribution from the crustal field due to rocks which acquired magnetic properties about the magnetic field at the time of their formation from the molten state adds to the core magnetic field. In addition to the crustal and main fields is the external magnetic field which is a relatively small portion or the observed magnetic field that is generated from magnetic sources external to the earth. This field is produced by interaction of the earth's ionosphere with the solar wind. It is important for the solid earth geophysicist to account for these external sources because the entire broad spectrum of time variations in the geomagnetic field of period shorter than the most rapid secular change has their major cause outside of the earth. These time variations are a nuisance in the study of the internal field and must be eliminated. In addition, every variation in the external field induces electric currents inside the earth. Thus, the changes measured at earth's surface are the resultant of the fields of the external sources and of the internal sources.
The Niger Delta is situated in the Gulf of Guinea ( fig.1 ) and extends throughout the Niger Delta province (Klett et al., 1997) . The Niger Delta is located at the magnetic equator and is of particular interest because of its abundant mineral resources. To isolate the crustal magnetic field which is the main target in mineral exploration, the main field (regional field) which is from the outer core has to be computed and removed. This is the main objective of this study.
Some of the popular approaches in geophysical literature for the estimation of regional field in potential fields include: Surface polynomial (Kotze, 2007) , upward continuation (Jacobsen et al., 1987 , The'bault et al., 2004 ; Harmonic splines (Geese et al., 2009) ; wavelet method (Fedi and Quarta 1998, Chambodut et al., 2005) and others. The use of different techniques introduces difficulties especially when data from adjacent magnetic surveys acquired with different parameters have to be combined. The absence of magnetic observatory in the Nigeria sector of the Niger Delta basin poses additional problem. The lack of magnetic observatory in the region implies that extreme interpolation from other data sources may be required to approximate the field in the area. It therefore, became imperative to predict the grid values (0.5 0 x 0.5 0 ) of various elements to enhance greater accuracy and also consider the problems above and the advantages of the spherical harmonic approach as an internationally agreed global model for the estimation of regional fields. Maus (2006) . He showed that for global field modeling, spherical coordinates (Fig. 2) could be exploited. Thus, in polar coordinates, the Laplace's operator can be written as: 
The index, ℓ is called the degree which specifies the total number of circles in which
The second index, m is called the order. The indices ℓ and m are related to the plane wavenumbers, K x and K y (Maus, 2006) . Thus: 
METHODOLOGY
To achieve the objective of this study the latest model (IGRF-10) was exploited. The IGRF-10 (the 10th Generation International Geomagnetic reference field) was adopted in 2004 (Maus and Macmillan, 2005; Maus et al., 2005a) and is the empirical representation of the Earth's magnetic field recommended for Scientific use by a special working group (v-mod) of the International Association of Geomagnetism and Aeronomy (IAGA). The model represents the main (core) magnetic field without external sources. The model employs the spherical harmonics expansion of the scalar potential. The model coefficients are based on all available data sources including geomagnetic measurements from observatories, ships, aircraft and satellites. The IGRF software (Geomag 61) used for the analyses requires a number of input parameters. For example, it requires latitude and longitude of the position where the geomagnetic field values are needed. These values are given in either degrees and minutes or decimal degrees. The dates must be given in decimal years. Interestingly, the 10th Generation IGRF accepts dates from 1900 to 2010. The program uses geodetic or geocentric latitude and longitude. If geodetic coordinates are inputted, the height in Kilometers above sea level is computed. If geocentric coordinates are inputted the program then computes the geocentric distance in Kilometers. These input parameters enable the program to compute the geomagnetic values and their rates of change (secular variation) according to the option chosen at the position and time specified and displays these values on the screen. The geomagnetic field elements which may be displayed are the total intensity of the geomagnetic field (F), the horizontal intensity (H), the north component (X), the east component of the field (Y), declination (D), inclination (I) and their secular variations,
and I ∆ respectively.
For this study, the geodetic coordinates system was preferred which is the usual values defining positions on the earth's surface. The field for any epoch (year) can be computed, however the results for 2010.0 was computed to show recent behaviors of the geomagnetic field in the area. 
RESULTS AND DISCUSSION
The mean total intensity (F) is consistent with values in the magnetic equator and represents the long wavelength component of the earth's magnetic field in the Niger Delta basin. The highest total intensity for the region is 33431.0nT. This value is low when compared to the mean total intensity of 60,000nT at the magnetic pole where the earth's magnetic field is
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East Down D vertical and attains its maximum value. The secular variation of the total field intensity is marked by decrease of 25.8nT/yr to 20.0nT/yr. There is general decrease of the total intensity from latitude 8.00 0 to latitude 3.50 0 . The horizontal component (H), follow the same pattern with rate of change marked by increase of 11nT/yr to 21.1nT/yr. This remarkable acceleration in secular variation is also evident in the north component (X) with an increase from 13.3nT/yr to 23.4nT/yr. The near similarity in magnitude and pattern of the total intensity and the horizontal intensity is not surprising because at the magnetic equator, F → H. This is evident from the fact that angle of inclination of the earth's magnetic field at the equatorial belt tends to zero (I→0). The low values of the vertical intensity (Z) are normal. That is, vertical intensity tends to zero near the magnetic equator. The rate of changes (table5b) are however erratic. There is a general increase in the angle of inclination (I) from the south to the north with the highest values of (-8 0 35') in the northeast. The rate of changes of the inclination shows an increase from-3.5minutes/yr in the southwest to -1.8minutes/yr in the northwest of the study area. The change in inclination per 0.5 0 x 0.5 0 as shown in table 7a is very significant for the modeling of crustal field in the Niger Delta. The declinations of the earth's field in the area follow the same pattern as the inclination with the lowest values in the southwest and general increase towards the northern sector. The difference in the rate of changes in declination in the entire area is however very small (5.6-6.2). The variations in geomagnetic values and rate of changes reflects the geodynamics of the earth's interior under the Niger Delta and will help to understand the long term evolution of the geomagnetic field in the region. The spherical harmonic approach of analyzing the geomagnetic field is very popular. Carle and Harrisson (1982) however pointed out that the use of spherical harmonics of up to certain degrees does not remove wavelengths greater than a certain value from the surface fields. They added that the total field magnitudes represented by spherical harmonics of up to a certain degree have minimum wavelengths equal to the circumference of the earth divided by twice the maximum degree of the harmonics used. Carle and Harrisson (1982) concluded that since fields signals are generated in the core, the representation of the core field by spherical harmonics of potential field does not completely represent all core field components. The approach used to obtain the results presented here is global in outlook. The IGRF-10 model is very versatile and accurately represents the field from the core. One of the factors that led to its accuracy stems from the fact that the model is built from high quality magnetic data collected by recent satellite magnetic missions, combined with high quality ground observatory measurements. Four different groups submitted seven main-field and eight secular-variation candidate models for IGRF-10 ( Maus et al. (2005b) . The candidate models were evaluated using several different strategies and is endorsed and recommended by IAGA (International Association of Geomagnetism and Aeronomy), the recognized international organization for geomagnetism. The model has the advantage of transforming the magnetic field to any height of interest. This implies that the field can be conveniently continued upward and downward. This constitutes vertical continuation of the geomagnetic field. Noting these advantages, it is however, important to point out that the model represents only the lower frequency (longer wavelengths) of the field. That is, higher frequency components of the field are not accounted for. In addition, there are contributions from observed fields that the IGRF tries to model. These include constant contributions from buildings and from electric currents in the ionosphere. 00 -5179.3 -5162.0 -5143.7 -5124.5 -5104.3 -5083.2 -5061.1 -5038.0 -5013.9 -4988.9 7.50 -5900.7 -5885.3 -5868.9 -5851.5 -5833.1 -5813.7 -5793.3 -5771.9 -5749.5 -5725.9 7.00 -6614.5 -6601.1 -6586.6 -6571.1 -6554.6 -6536.9 -6518.3 -6498.5 -6477.7 -6455.7 6.50 -7320.4 -7308.9 -7296.4 -7252.3 -7268.1 -7252.3 -7235.3 -7217.3 -7198.0 -7177.6 6.00 -8017.7 -8008.3 -7997.7 -7986.0 -7973.2 -7959.2 -7944.0 -7927.7 -7910.1 -7891.5 5.50 -8706.0 -8698.6 -8690.1 -8680.3 -8669.4 -8657.2 -8643.9 -8629.2 -8613.4 -8596.2 5.00 -9384.8 -9374.0 -9373.0 -9365.2 -9356.2 -9345.9 -9334.4 -9321.5 -9313.1 -9291.8 4.50 -10053.6 -10050.4 -10046.0 -10040.2 -5833.1 10024.7 -10015.0 -10003.9 -9991.5 -9977.6 North latitude (degree) 4. 00 -10712.0 -10711.0 -10708.6 -10704.8 -10699.7 -10693.2 -10685.4 -10676.1 -10665.3 -10653.1 3.50 -11359.6 -11360.7 -11360.4 -11358.7 -11355.5 -11351.0 -11345.0 -11337.5 -11328.5 -11317.9 (b) Rate of changes in nanoTesla per year in Niger Delta for 2010.0 at altitude 0.00km 
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